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Project Introduction

The performance gains and weight reductions from using Ceramic Matrix
Composite(CMC) turbine blades in both the High Pressure Turbine(HPT) and
Low Pressure Turbine(LPT) will be determined. Shrouding HPT rotor blades
becomes feasible when low density CMC materials replace current metallic HPT
rotor blades. The proposal has two components. The first is to identify stage
efficiency improvements and verify structural feasibility of shrouding a low
aspect ratio HPT rotor blade designed to use CMC blades. The second is to
perform similar analyses for metallic and CMC LPT blades . HPT stage
efficiency gains will be determined using CFD analyses for shrouded and
unshrouded HPT turbines as a function of clearance and stage reaction. The
increase in blade component stresses due to the presence of a shroud, and the
stresses in the shroud itself will be determined from structural analyses.
Comparing analytic results with available structural data for shrouded metallic
LPT blades will increase confidence in the structural predictions of shrouded
HPT blades. The reduction in engine weight from using CMC blades in the LPT
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